A 78-year-old woman who had recurrent right lower abdominal pain for about 1 year underwent computed tomography (CT) because of a follow-up observation 1 year after right breast cancer surgery. CT revealed a tumor in the colon. The patient was referred to our hospital for detailed examinations. An abdominal CT showed a low-density tumor of approximately 30 mm in the ascending colon, and the CT density inside the tumor was same as that of fatty tissues. A subsequent colonoscopy showed a submucosal tumor (SMT) in the proximal ascending colon developing from the terminal ileum. A colonoscopic ultrasonography revealed that the SMT was a high-echoic mass mainly localized in the submucosal layer. Based on the findings from CT, colonoscopy, and colonoscopic ultrasonography, the SMT was diagnosed as a pedunculated lipoma originating from the terminal ileum and treated with endoscopic submucosal dissection (ESD) because of recurrent abdominal pain. The 40-mm tumor was resected en bloc without complications. ESD may be more appropriate than polypectomy and surgery for removal of small intestinal tumors, because ESD allows direct visualization of the cutting line and exactly dissects the submucosal layers without damaging the muscular layers. ESD is a potentially useful treatment to remove intestinal lipomas.
Introduction
Lipomas of the gastrointestinal tract are usually asymptomatic, benign, and submucosal tumors (SMTs) [1] . Lipomas account for 4% of 4,000 cases of benign neoplasms of the gastrointestinal tract [2] . The most common site in the gastrointestinal tract is the colon (64%), particularly the cecum, followed by the small bowel (31%), stomach (3%), and esophagus (12%) [2, 3] . Most patients harboring lipomas in the small bowels are asymptomatic, and therefore lesions are incidentally discovered. However, patients with large-sized lipomas in the small bowels present various symptoms, such as abdominal pain, bleeding, constipation, and intestinal obstruction or intussusceptions [4, 5] . Treatment for a gastrointestinal lipoma is often unnecessary because of the small possibility of malignant changes. However, lipoma treatment is required when a lipoma is difficult to distinguish from other malignant tumors or when patients complain of symptoms [6, 7] . Most cases of symptomatic lipomas in the small bowels are treated with surgical resection [8] [9] [10] , but a few cases are treated with endoscopic resection because of technological advances in endoscopic procedures and equipment [11, 12] . Endoscopic submucosal dissection (ESD) has recently been developed for en bloc resection of gastric and colonic neoplastic tumors [13, 14] . This technique is considered to be applicable to lipoma removal in the gastrointestinal tracts.
Herein, we report a case of lipoma located in the terminal ileum that was completely removed by ESD.
Case Report
A 78-year-old woman underwent computed tomography (CT) because of a follow-up observation 1 year after right breast cancer surgery, and CT revealed a tumor in the colon. The patient was referred to our hospital for detailed examinations in November 2015. She had had recurrent right lower abdominal pain for about 1 year. She had no previous medical history other than the right breast cancer, and her family history was unremarkable. Physical examination revealed tenderness of the right lower abdomen, and the initial laboratory data were within normal limits. An abdominal CT showed a low-density tumor measuring approximately 30 mm in its largest dimension in the ascending colon ( fig. 1a) . The tumor was well circumscribed and had a smooth demarcation. The CT density inside the tumor was the same as that of fatty tissues, and the CT density of the tumor circumference was same as that of the mucosal layer of the small intestine ( fig. 1a ). An air contrast barium enema revealed an elevated lesion of approximately 40 mm in diameter with a smooth surface ( fig.  1b) . A colonoscopy showed an SMT in the proximal ascending colon developing from the terminal ileum ( fig. 2a, b) . The tumor was pedunculated, and the cushion sign associated with tumor was present ( fig. 2c) . A colonoscopic ultrasonography revealed that the SMT was a high-echoic mass mainly localized in the submucosal layer ( fig. 2d) . Based on the above findings, the SMT was diagnosed as a pedunculated lipoma originating from the terminal ileum and treated with ESD because of recurrent abdominal pain.
A physiological saline with indigo carmine dye was injected into the basal portion of the tumor ( fig. 3a) . This portion of the tumor was incised using an SB knife (Sumitomo Bakelite, Tokyo, Japan), and the submucosal layer of the basal portion was dissected ( fig. 3b, c) . The 40-mm tumor was resected en bloc, and the resected SMT showed a yellowish inner substance, which coincides with the lipoma finding. No complications occurred during or after ESD. The patient was discharged 4 days after the surgery without complications and was relieved of symptoms afterwards.
Discussion
Small-sized lipomas are usually asymptomatic and incidentally detected during endoscopic or radiological examinations, but those >2 cm in size occasionally manifest clinical symptoms including bleeding, abdominal pain, intussusceptions, and obstruction [15] . Treatment of small-sized lipomas is often unnecessary because of the small possibility of malignant changes or few symptoms. However, large-sized lipomas commonly cause clinical symptoms, and treatment is required. Moreover, large-sized lipomas may hold malignant potential or are difficult to be distinguished from other malignant tumors. Therefore, treatment for large-sized lipomas is recommended [6, 7] .
In our case, the patient had recurrent right lower abdominal pain attributable to the lipoma of the terminal ileum, which may cause intestinal intussusception. Surgical resection, including laparoscopic surgery, is a common treatment for lipomas of the small bowel [16] . A PubMed search for the last 10 years yielded only 2 reports of patients with lipomas in the small intestine treated with endoscopic resection; one was a giant ileal lipoma treated with endoscopic unroofing submucosal dissection [11] , and the other was a lipoma of the jejunum removed by endoscopic resection using an SB knife. To our knowledge, no report of ESD for ileal lipoma has been published, although Sugimoto et al. [13] reported a case with an ileal adenoma removed with ESD after total colectomy due to familial adenomatous polyposis. Removal of a 2-cm colonic lipoma treated with polypectomy harbors a greater risk of perforation compared with the removal of a ≤2-cm colonic lipoma [17] . Polypectomy is considered to pose the risk of resecting the muscle layer, because of the lack of direct visualization of the inner part of the cutting line. On the other hand, ESD allows direct visualization of the inner part of the cutting line and exact dissection of the submucosal layers without damaging the muscular layers. Therefore, ESD is considered to be safer than polypectomy for intestinal lipomas [12] . Endoscopic snare polypectomy is easy and conventional for removing pedunculated-type polyps. However, in our case, the tumor was extremely large, and had to be removed using the largest snare 33 mm in diameter. Moreover, tumor removal by endoscopic snare polypectomy was speculated to raise the possibility of intestinal perforation. Therefore, ESD was chosen to remove the ileal lipoma in our case, and the en bloc resection of the large lipoma was successful.
In conclusion, the large ileal lipoma was safely removed with ESD without complications, and ESD may be a potentially useful treatment to remove intestinal lipomas. b The basal portion of the SMT consisted of small intestinal normal epithelial mucosa (arrowheads) and the Bauhin valve (arrows). The SMT was of the pedunculated type and originated from the end of the ileum. c The cushion sign associated with tumor was present. d Colonoscopic ultrasonography revealed that the SMT was a high-echoic mass mainly localized in the submucosal layer of the terminal ileum. Fig. 3 . a Injection of physiological saline with indigo carmine dye into the basal portion of the tumor (arrowheads). b Circumferential incision of the basal portion and submucosal dissection were performed using an SB knife. c After incising the surrounding mucosa of the basal portion from the anal side, the submucosal layer of the SMT was dissected from the anal side while observing the tumor surface. d Macro finding of the tumor. The inner substance of the resected 40-mm SMT was yellowish, which coincides with the lipoma finding.
